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It was shown previously that  cortisone induces a  marked enhancement of 
susceptibility  to  experimental  poliomyelitis  in  several  mammalian  species 
(1--3),  thus indicating a  possible relation between endocrine function and pre- 
disposition to the disease. The studies described below deal with the role of 
testes, adrenal and pituitary glands in susceptibility to experimental poliomy- 
elitis. The golden Syrian hamster was chosen for these experiments in view of 
its partial refractoriness to experimental poliomyelitis. 
Materials and Methods 
Unilateral and bilateral adrenalectomies were performed under ether anesthesia. Bilaterally 
adrenalectomized hamsters  were kept alive by daily administration  of DOCA  l  (organon), 
0.4 rag., and given to drink 0.9 per cent saline solution containing 0.075 per cent sodium 
citrate and 2 per cent glucose, which was found in this laboratory,  most satisfactory for 
maintenance of adrenalectomized hamsters. The animals treated  as above were kept alive 
as long as 2 months following the adrenalectomy. The untreated animals died 3 to 4  days 
after the operation. Withdrawal of the treatment at a  later time induced death also within 
a few days. 
Cortisone was given intramuscularly in a single dose of 5 rag. Pellets (15 nag.) of cortate 
(Schering) implanted under the skin were used to induce DOCA overdosage. Castration was 
performed under ether  anesthesia. Animals remained in good condition during  the entire 
period of observation which lasted, in some instances, as long as several months. Pituitary 
gonadotrophin  (Squibb) was injected subcutaneously in doses of 4 rat units daily for 5 to 
10 days. Chorionic gonadotrophin (follutein, Squibb) was injected 4 to 8 times intramuscu- 
larly in doses of 25 to 50 Lu. The adrenocorticotropic hormone (cortrophin, Organon, and 
acthar Armour)  was  given intramuscularly  4 to 8 times  in a  dose of 1 to  2 rag. Pellets 
of oreton F Schering (15 nag.) were implanted subcutaneously for the study of the effect of 
testosterone overdosage. All animals were fed Rockland mouse pellets. Normal and  sham- 
operated animals, as well as animals receiving daily 0.4 nag. DOCA and the citrate-glucose- 
saline solution served as controls. 
40 and 80 LDs0 of strain MEF1 were inoculated intracerebrally into control and experi- 
mental hamsters. The animals were observed daily for a period of 21 days following inocu- 
iation.  Deaths  occurring within 48  hours  following viral inoculation were considered ac- 
cidental and omitted from the protocols. Animals dying without signs of paralysis later than 
* Aided by a grant from The National Foundation for Infantile Paralysis, Inc. 
1  DOCA, desoxycorticosterone acetate. 
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48 hours after inoculation were included only when the number did not exceed  10 per cent 
of the total number of inoculated animals in each group. 
Morbidity and mortality per 100 inoculated animals and fatality (i.e. mortality per 100 
paralytic animals) were recorded for  the  evaluation of susceptibility to  the  experimental 
disease.  Animals surviving 21  days and showing no symptoms were assumed to be totally 
refractory  to  the  infection. Periodically, animals were  sacrificed  to  confirm poliomyelitis 
infection  histologically  and  virologically.  Differences  in  susceptibility  amongst  various 
groups were statistically analyzed by using the formula:-- 
X  ffi  At  --  A,, 
At -- A~ ==  The respective difference  between the proportion of morbidity, mortality and 
fatality in groups compared; N1, Ni  =  Number of animals in the groups; i0  =ffi The total 
proportion of occurrence  of morbidity, mortality, or fatality; q  ffi  1 -- p; P  •,  Probability 
that the difference expressed  by X  is a  chance difference due to sampling. The  value of P 
was taken from the tables of normal distribution (Fisher and Yates, Table 1-) P  =  0.01  (or 
1 per cent) when X  =  2.58, and P  ~  0.05 (or 5 per cent) when X  ==  1.96. 
Infected and non-infected animals were  killed with chloroform and autopsied. Records 
were made of adrenal gland, thymus, and testes following various experimental treatments. 
The endocrine glands were weighed  on a  Roller-Smith balance and the relative weight per 
100 gin. of body weight was calculated for each animal. Differences  between the averages 
of the weight of the glands in experimental and control groupswere statistically  analyzed using 
"Student" formula:-- 
"V  (2V,- I) +  ~t--  1) 
~1  --  X~ •= difference  between the means of  the groups compared; 271,  N2 =  number of  ani- 
mals in first  and second groups; xi;  xs =  deviations  of each individual  figure  from the mean 
of  the groups  compared; P was taken  from the table  of distribution  of  "t" (Fisher  and Yates, 
Table III,  p. 26),  according to the degree of  freedom in  each  experiment. 
Standard deviation  from the mean in each group was calculated  using the formula:-- 
=  A/z(~)  sD  "v ~i 
x -  individual  deviation  from the mean; 27 =  number of  animals  in  the group. 
The infected  survivors  were killed  and examined after  an observation period of 21 days, 
in order to correlate  differences  in susceptibility  to the disease with certain anatomical 
variations. 
RESULTS 
A  total number of 3,500 male hamsters weighing 20 to 70 gin. was  used for 
the investigations described in this paper. 
The role of the adrenal gland was studied on 1,500 hamsters. 
Normal  animals sacrificed  biweekly  during  the  year  showed  a  progressive 
seasonal diminution of adrenal size from 26.7  rag./100  gin. of body weight in 
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and morbidity was observed in the groups of animals inoculated with virus in 
June  as  compared  to  the  mortality and  morbidity of  those  inoculated  in 
March or April. A progressive increase in adrenal size during the period from 
June to October was incidental to an increase in morbidity and mortality from 
poliomyelitis infection. The data were statistically highly significant (Table I). 
There are also in progress observations on seasonal fluctuations in weight of 
other endocrines taking place incidentally to variations in the susceptibility to 
the disease. 
In  the  following experiments  attempts were  made  to  determine whether 
variations in susceptibility could be reproduced by means of certain experi- 
mental endocrine  disturbances.  In the above observations  on seasonal varia- 
TABLE  I 
Seasonal  Fluctuations  in Suscepgbility  to Poliomyeligs as Compared  to Seasonal  Variations  in 
Weight of Adrenal Gland 
4/1-5/15 
5/22-7/I0 
9/1-10/30 
Variations in susceptibility  Variations in adrenal 
weight 
139  65.90 
85 43.55 
218] 65.13  3.46 ]<0, 0006 
23.55 1 
]15.19 
,per 
ceetJ 
58.06' 
54.05, 
56.33 
0.41 
0.25 
144  t 13.5: 
179] 17 1' 
32",i 
3"6 I 
4.3 
5.36  o1: 
L941 0 
* -- -  no significance. 
~0 =  high significance, 
tions we compared the highest susceptibility with the lowest, and the peak of 
adrenal weight with the lowest. The same approach was used in evaluating the 
effect of endocrine disturbances upon susceptibility to the disease, comparing 
the susceptibility of animals in which a gland was removed surgically to the 
susceptibility of those treated by an excessive amount of the respective  hor- 
mone. 
Since statistical analysis required a  large  number of animals which  could 
not be provided in each single experiment  and since it was deemed advisable 
to repeat each experiment  several times, we were obliged to pool the data ob- 
tained over an extended period of time. The amplitude of differences between 
the individual control and experimental  groups varied to some extent owing 
to seasonal fluctuations. 
Experimental disturbances in  the adrenal function induced alterations in 
susceptibility to the disease in the same direction as the seasonal variations. 566  ENDOCRINE  DISTURBAI~CES  AN'D  POLIOMYELITIS 
Unilateral  adrenalectomy diminished  only slightly morbidity and  mortality, 
probably owing to the observed rapid  compensatory hypertrophy of the re- 
maining  adrenal (Table II).  Bilateral  adrenalectomy  decreased significantly 
the  morbidity.  However,  mortality  of the  paralyzed  animals  (fatality)  in- 
creased considerably. This may have been related to the observation that the 
paralyzed animals were unable to reach for the salt water. 
As shown before, cortisone enhanced dramatically the morbidity, mortality, 
and fatality. A prompt atrophy of thymus and progressive involution of testes 
reaching a  maximum on the 7th day following  cortisone administration,  was 
observed in the treated animals.  The daffy rate of enhancement of incidence 
of paralysis following cortisone treatment paralleled the testicular involution 
(Fig.  1). A similar relationship was observed between testicular involution and 
TABLE II 
Effect of Induced Endocri~ Dist4~rbances upon Susceptibility of Hamsters to MEFI Strain 
l~culated Intra~erebrally 
Treatment 
Unilateral  adrenalectomy 
Cortisone 5 rag. 
Untreated controls 
GTH-treated  or  testos- 
terone-implant 
Recent castration 
Untreated controls 
No. 
of 
ani- 
mals  Per 
70 
163 
126 
151 
106 
201 
Morbidity  Mortality  Fatality 
Per  [  Per 
cent  X  P  cent  X  [  P  cent  X  P 
~.99  0.0000005  ~'1 4.84  ~0.0000011  ~ 2.43] ~0.02 
63-Jl  17753Jl  I  61.9084"66 J  32.53  52.56  i 
<0.004  t[ 4.21 <o.ooox  ]  p12.97[  <0.003 
67.92 J  48.11 J  70.83)! 
61.69  33.33  ]  154.03  I  [ 
the daily incidence  of mortality from poliomyelitis even when cortisone was 
given as late as 7 days following inoculation of the virus (Fig. 2). 
DOCA overdosage (i.e. pellets inserted subcutaneously) enhanced somewhat 
the experimental disease.  When animals were given to drink 1 per cent NaCl 
solution,  the enhancing  effect of DOCA became highly significant.  In the ab- 
sence of DOCA, saline  given orally or parenterally did not enhance the sus- 
ceptibffity, possibly even conferring  some protection (Table III). 
In surviving animals,  sacrificed 21 days after viral inoculation,  significantly 
larger  adrenals were found in the groups showing paralysis than in those com- 
pletely refractory to the infection when the adrenal weight was expressed in 
terms of body weight; i.e., rag. per 100 gin. However, the absolute weight of 
the adrenal  gland was lower in the paralyzed animals  which weighed  about 
30 per cent less than the refractory ones. Considering  the low relative weight of 
the thymus found in paralyzed animals,  it was thought that the relative weight 
would  express  better  than  the  absolute  weight  the  functional  state  of  the CONSTANTIN  V.  TEOI)ORU  AND  GREGORY  SHWARTZMAN  567 
adrenal  gland  (Table  IV). Autopsies performed on additional  253  paralyzed 
and refractory animals gave similar results. 
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FIo. 1. Daily paralytic  inddence in cortisone-treated hamsters inoculated with  MEF1 
intracerebrally as compared to that in controls represented by the base line (a). Weight vari- 
at.ion of testes (b) and thymus (¢) in cortisone-treated hamsters receiving no virus. 
Investigations on  the  role  of testes  were  suggested  by previous  repeated 
findings that sexually mature animals showed a  considerable refractoriness to 
the  infection  even  when  treated  with  cortisone.  The  following  studies  were 
carried out on 1,400 hamsters. 
Testicular  hyperfunction  induced  by  gonadotropic  hormone  conferred  a 568  ENDOCRINE  DISTURBANCES  AND  POLIOMYELITIS 
CoFtisone injected 
be~or~ vir~us inoculation 
Pe~  cent [ 
+50  a 
+40 
q-2q  ~  ~V  Con%pal baee line 
C  '.-40  ....................... 
l=~ayofvieus  inoculation  (Vl 
.....  coetisone  inj~tion  (C) 
",'60 r 
+40~  b 
Cortisone injected 
afte~  virus  inoculation 
V 
C 
....  Testicula~ involution 
--= Enhancement of mortality 
-7  -4  -2  0  2  .~  fi  8  lO  12 14  16  0  Z  5  7  lO  12 14 16  18 20 
Day5 
Fro. 2. Daily incidence of mortality in hamsters inoculated with MEFI intracerebrally 
at  various intervah  of  time  preceding  (¢,  d)  and  following  (a,  b)  cortisone  treatment,  as 
related to the effect of cortisone upon testicular weight. 
TABLE 
Enhancing Effect of Data Onerdosage upon Susceptibility  of Hamsters to MEF1 Strain 
I~c~l~ Intracerebrally 
)oca pellets--implant 
}oca +  NaCl (to drink) 
[aCl (to drink) 
Tntreated controls 
ani- 
mals 
29 
30 
4O 
4O 
Morbidity  Mortality 
P~  X  P  P~  X 
c~t  c~t 
65.51  51.72 
80"00 l  2.97  0.003 80"00  l  4.77 
45. O0 I  22,50 ) 
50. O0  32.50 
0.00001 
Fatality 
Per  X  P 
cent 
78.94 
100"00  l  3.91 <0.000 
50.00 ) 
54.16 
significant resistance to the disease by diminishing the mortality and fatality 
and to a  lesser extent the morbidity (Table II). Similar results were obtained 
with  chorionic gonadotrophin  (FoIIutein)  and  testosterone pellets implanted 
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Animals which survived the inoculation of virus for 21  days without any 
symptoms had significantly larger testes than the paralyzed survivors (Table 
IV).  Conversely,  castration  induced  a  significant  increase  in  mortality and 
fatality,  when  virus  was  given  the  1st  week  following orchiectomy (Table 
TABLE IV 
Differences in Weig~ of Endocrine Glands of Hamsters Inoculated with MEF1 Strain Intra- 
cerebrally and Sacrificed 21 Days Later 
Treatment 
None. 
GTH (Chorionic)  .... 
ACTH. 
Total 
Statistical  analysis  of  dif- 
ferences  between para- 
lyzed  animals and those 
showing no symptoms 
No. of animals 
Pars-  No 
27  30 
9  12 
9  15 
45  57 
P 
Adrenal gland in 
mg. per 100 gm. 
J 
Pare.-  No 
lyzed  symp- 
toms 
18.54  16.12 
21.84  16.97 
21.49  16.87 
20.32  16.55 
4.71 
<0.00001 
Thymus in rag. 
per  100 gm. 
Para° 
lyzed 
64.06 
54.79 
49.64 
57.84 
4.33 
<0.0001 
Testes in  rag. 
per 100 gin. 
No  Pars-  No 
syrup-  lyzed  symp- 
toms  toms 
74.02  219.04 366.18 
75.18  218.82 444.75 
67.09  146.61 256.66 
72.84  206.49 369.90 
2.52 
<0.02 
TABLE V 
Eject of Experimental  Testicular Hyper/unction  Induced by Various Hormones upon Susse~i- 
bili~y of Hamstors to MEF1 Strain Inoculated Intracerebrally 
Treatment 
GTH (chorionic) 
GTH (pituitary) 
Testosterone  overdos- 
age (15 rag.  pellet) 
Untreated controls 
No. of 
a,  Dimstl~ 
71 
50 
30 
77 
Morbidity 
Per cent  Mean  S.D.  ! 
53.52 
46.00 ,48.72 +3.4  46.66 
61.03 
Mortality 
Per cent  Mean  s~. 
22.53 
24.00  23.28  -4-0.6 
23.33 
41.55 
Fatality 
Per cent  Mean  s.v. 
42.10' 
52.17  45.09 ±4.~ 
50.00 
68.08 
H). The enhancing effect of castration did not appear to be the result of the 
operative  stress  since  sham-operated,  unilaterally  castrated,  and  splenec- 
tomized animals did not show any significant changes in susceptibility. 
The enhancement of susceptibility did not occur in the castrated animals 
inoculated with poliomyelitis virus beyond the 1st week following orchiectomy. 
This  return  to  a  normal  level  of  susceptibility  coincided  with  progressive 
hypertrophy of the thymus and compensatory changes in the adrenal cortex, 
namely, increase in the weight of the adrenal gland  with a hypertrophy of the 570  ENDOCRINE  DISTURBANCES AND POLIOMYELITIS 
reticularis zone. Since this zone is assumed to be the site of androgenic func- 
tion the  reversal of the effect of castration is readily  explained.  When uni- 
lateral adrenalectomy was performed 7 days after castration in order to reduce 
the compensatory hypertrophy of the  adrenal gland, the enhancement of sus- 
ceptibility persisted in some experimental groups during the 2nd week follow- 
ing orchiectomy (Table VI). 
TABLE VI 
Alteration of Susceptibility of Castrated Hamsters Inoculated with MEF1 Strain lntraverebrally 
Treatment 
1st wk. following  castration 
2nd and 3rd wk. following  castration 
2rid wk. +  unilateral adrenalectomy 
Untreated controls 
No. of 
animals 
129 
113 
44 
255 
Morbidity 
Per cent  ~ 
68.99 ) 
53.98  <0" 02 
70.45  [ 
63.92  t 
Mortality  Fatality 
Per cen-~P  [Percent 
46.51}  I 67.41 
31.85  (0.02  59.01 
38.63[  54.83 
31.37  I  49.07 
TABLE VII 
Differences in Weig/g of Endocrine Glands of Castrated Hamsters Inoculated with M EF1 Strain 
Inlracerebrally and Savrif~ed 21 Days after Viral Inoculation 
Treatment 
Castration 
Castration +  GTH 
Castration +  ACTH 
Total ................................. 
Statistical analysis of differences  between 
paralyzed animals and those showing no 
symptoms 
No. of animals 
Para-  No  p;~  No 
lyzed  SloY~nP  s"  Sto~nmP~s 
-V  14.36  12.,5 
5  t  10  I 13.63  12.92 
7  12  15.91  13.71 
21  39  15.19 13.03 
"~'  2.66 
0.01 
Adrenal gland in 
nag. per 100 gin. 
Thymus in mg. 
per 100 grn. 
Para- 
lyzed 
55.38 
71.96 
73.12 
t  67s7 
No 
symp- 
toms 
64.93 
69.87 
70.07 
1.02 
* Insignificant. 
Castrated animals sacrificed at various intervals of time following orchiec- 
tomy showed large adrenals and  a  small  thymus during the  1st week,  large 
adrenals and a large thymus during the 2nd, and small adrenals and large thy- 
mus during the 3rd and 4th weeks following castration. The adrenal involution 
observed  3  weeks  after  orchiectomy was  also  present  in  castrated  animals 
inoculated with the virus and sacrificed 21 days later. It was, however, signifi- 
cantly more pronounced in the refractory than the paralyzed survivors (Table 
VII). CONSTANTIN V.  TEODORU AND  GREGORY SHWART~EAN  571 
The  effect  of  pituitary  hormones  was  studied  on  600  animals.  Normal 
hamsters were treated with  GTH  2 or ACTH  3 and inoculated with  the virus 
intracerebrally. ACTH did not change significantly the susceptibility Of nor- 
mal animals. GTH diminished the mortality and fatality similarly to chorionic 
gonadotrophin (Follutein) and testosterone implant (Table V). 
Among ACTH-treated  animals  infected with  the  virus,  a  diminution  of 
testes was found in paralyzed but not in the refractory animals 21 days after 
viral inoculation. Conversely, among the animals treated with GTH and in- 
fected with  the virus,  a  hypertrophy of testes  was found in  the refractory 
animals but not in the paralyzed ones after 3 weeks' observation period (Table 
IV). Additional studies on the effect of ACTH and GTH on castrated animals 
are under progress. 
Preliminary observations indicate  that  treatment  with  two or more  hor- 
mones at the same time may alter the general pattern described above; i.e., 
testosterone  which  confers  some  protection  when  administered  alone  may 
serve to increase the enhancing effect of cortisone. 
DISCUSSION 
It  can be  seen  from the above  that a  certain  correlation was  found be- 
tween adrenocortical function and enhancement of experimental poliomyelitis 
infection:  (a)  seasonal  increase  in  adrenal  weight was accompanied by  en- 
hanced  susceptibility;  (b)  refractory survivors  showed  smaller adrenals  per 
100 gin. of body weight than the paralyzed ones; and (c) adrenocortica| hor- 
mones, DOCA and cortisone, increased the susceptibility to the infection. The 
androgenic activity suggestively opposed  the enhancing effect of adrenocor- 
tical function. The assumption is based on the facts that  (a)  castration in- 
creased  the  susceptibility  to  the  infection;  (b)  the  enhancing  effect  of 
castration was removed incidentally to the compensatory hypertrophy of the 
reticularis  zone,  which  is  concerned  with  androgenic activity;  (c)  cortisone 
enhancement of the infection was incidental to testicular involution; and (d) 
gonadotropic hormones  as  well  as  testosterone  implants  seemed  to  impart 
protection. 
A more detailed analysis of the experimental results suggests that the most 
significant changes in morbidity were induced by seasonal variations  or ex- 
perimental disturbances of the adrenal gland.  Cortisone markedly  enhanced 
the morbidity, mortality, and fatality of the sexually immature animals. The 
impression  is  gained from the  experiments  under  progress  that  in  sexually 
mature hamsters a  small dose of cortisone,  while capable  of enhancing the 
incidence of paralysis, produced a  less significant effect upon mortality. On 
the other hand, a  disturbance in testicular function appeared to influence the 
2 GTH, gonadotropic hormone. 
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mortality rate without affecting markedly the incidence of paralysis. Further 
studies are necessary in order to determine to what extent adrenal hyperfunc- 
tion combined with suppression of testicular activity are capable of altering 
the course of the infection. 
Certain  factors,  as  well  as  various  hormonal  interactions,  condition the 
susceptibility to the infection. Thus, a  high intake of NaCl which in normal 
animals has some protective effect, increased significantly the enhancing ef- 
fect of DOCA overdosage. This fact is in accord with observations by Selye (4) 
and more recently by Reubi (5), and Bauer and Clark (6),  that NaC1 acts as 
conditioning factor for most of the effects of DOCA overdosage. Experiments 
now under way strongly suggest that testosterone overdosage potentiates the 
enhancing effect of cortisone (1.5 to 5 mg.) although testosterone when given 
alone exerts some protective effect. A similar conditioning effect was probably 
involved in the experiments of Taubenhaus, Amromin, Ducommun (7, 8) and 
others who showed that testosterone possesses  cortisone-like inhibitory effects 
upon  granulation  tissue.  These  effects did  not  appear  in  adrenalectomized 
animals. On  the other hand,  testosterone had a  stimulating effect upon the 
tissue in the presence of an excessive dose of STH.  4 The facts may suggest an 
explanation for the duality of testosterone action in our experiments. 
It will be recalled that there was an enhancement of susceptibility  to the 
infection during the 1st week following orchiectomy which disappeared  after 
the 2nd week. There are,  however,  two different compensatory  mechanisms 
occurring during the early and late postorchiectomy periods; i.e.,  initial hy- 
pertrophy of zone reticularis and subsequent involution of the adrenal gland, 
which may be involved in the return of normal susceptibility to the infection. 
It  is  generally accepted,  since  the  clinical  observations  of  Goldzieher and 
Koster  (9)  and  experimental studies on several mammalian species  (10-12), 
and the hamster in particular (13),  that the zone reticularis (zone "X"  of the 
adrenal cortex) may have an androgenic function. Assuming that some andro- 
gens oppose  the  action  of  cortisone,  the  compensatory androgenic  activity 
may be  related to the disappearance of the castration effects the 2nd week 
following orchiectomy. The experiments of Stone, Macchi, and Hechter (14) 
may explain the mechanism involved in the prevention of castration effects 
during  the  involutive stage  of  the  adrenal  reaction.  These  authors  demon- 
strated that in certain mammalian species the nature of secretory products of 
the adrenal cortex may depend on the sex of the animal or may change follow- 
ing castration. The adrenal venous blood of the cow contains hydrocortisone, 
while  that  of  the  steer  reveals  only  corticosterone,  which,  according  to 
Daugherty, is 2440  times less  active, in some respects, than hydrocortisone. 
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Furthermore,  Hechter observed that  following  castration  the adrenal  cortex 
of the steer loses  its ability to synthesize highly active  corticoids owing to 
alterations in the adrenal enzymatic systems. Possibly, in our experiments, the 
return  to normal susceptibility incidentally  to the late involution of the ad- 
renal gland following castration, is due to a q~antitative or qualitative change 
in  secretion of hormones  responsible for enhancement  of the  infection;  i.e. 
cortisone or cortisone-like  hormones. 
Since  all  endocrine  disturbances are followed  by compensatory  changes  it 
must be borne in mind that the extent of alteration in susceptibility to  polio- 
myelitis  infection  is  contingent  upon  timing,  duration,  and  amplitude  of 
disturbances induced.  This  conclusion  is well supported by previous  studies 
in connection with cortisone (2) and those reported in this paper on the effect 
of cortisone and other endocrine  disturbances upon the infection. 
SUlg~ARY 
Alterations  in  susceptibility of  the  Syrian  hamster  to  poliomyelitis virus 
(MEF1)  inoculated  intracerebrally  appeared  closely  related  to  seasonal 
changes and  experimental disturbances in the adreno-testes equilibrium.  En- 
hanced  susceptibility coincided  with  seasonal  enlargement  of  adrenals,  fol- 
lowed  cortisone  and  DOCA  treatment  and  appeared  during  the  initial 
postorchiectomy  period.  Increased  resistance  occurred  incidentally  to  ad- 
renalectomy, seasonal  diminution in adrenal weight, testosterone overdosage, 
and  testicular  hypertrophy  induced  by  treatment  with  GTH  or  chorionic 
gonadotrophin. 
The effect of certain hormonal interactions,  the interference of conditioning 
factors and the role of compensatory reactions are discussed. 
The authors wish to acknowledge capable assistance of Mrs. Mildred Steingla~ and Jose- 
phine Cavello. 
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